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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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z&fc<?>m®mi,z*im%m o &^ti> tzMzz com~ 

3t7 r 4 ;<<7)3smnmmm£ n 0 t L. jgBflg 2 3 COS 

W^£n, fc-f&£;£. n 0 ± 1 7 %<9ieHl*rCjao n 
, ± 1 7%cOKBrtcOJffiffi$£*-f *>tg*#i7 OT'IflZ 
7fe7T^^'6 1^Jgffii:m^23i:£»S-ri.. 

[0044] ZO i o iZt&Zkt,Z J: 0 . ^I3£7t^ 

a'6 i «ffi^s^4 2<mmmmiZTS^m-izt.fHf 

T% < , 15IB#CS9^ 2 3 <0#® k I" ft 7 r 4 A 6 1 

commx-comm*:*^-? & z k i>v$&. 7t-ya 
am^RSim^m-^htMzm-ity r^j<e\ 

wt%<,z>bz<. w^Bttntztbiz, m%nmmmm 
mzx tyBtfLi-zztfimmtcfzubizmmnx h#s^ 

sfrhhmix^h. tea. m&hffift^nkmvxm 
n' comma fowftmx'wmtmRii. -mz 

R= ((n-n' )/( n + n' ))* 
•C4t^>n. n=l. 5^3*:, n" =1. OOSfv, 

k<?>!m<r>mmmA%kt£h. u>L&#f>, z<r> 

h. 4\ n 0 tc*tLT, %<r>mp\ 7%UTOSt»fm$r 
#U Son, (C*fLT, -^CDlt# 1 7 %OT«S#T^ 

2-^-ri.i««fK'^7 r-Y /n'6 i <mwkwm.i 3 1 

Lfc*g-&« , 7 r 4 rtkWmoRWW* t>? 

nmmkmwg2 smmx-omtrnzz*® 1 %&r 

[oo45] mwommmi *mamt* awe 
2 3 «*iBfe:«Nt*i s b m t cowmcomi t> -ttz 

[0046] mEcommmx-it. w.-%y r 4 a-ois 
mcommmz n 0 t l . &yyg2 3 osjf$?r n, tt 

n 0 ± 1 7 %<7)KHl*imo n , ±17%(7)g 
HrtOBJ)f***ti*IBB7 0T*3£7r-f /<6 1 

tii! OilKioTten, ± 1 7%CDmffi&3:ft£ltti 

•tmg %mmtfR.*ofr t> & \ ^o&tfh h . z 
imww.2 3comt,zmmkmBjmk<r>mco%.m 
mb-rtztbnmmjkmzB&tz. ^mmmn. m 
E.<vmm®&mit hmzm^tzm3 1. zcoRm 

[0047] .r^J: ? tc-t&d fctci 0 . ttttMBfto 

gts^tg^-rcfc^t'^, E.'oimmkco-'oconm 

Tco%.$tmftMz&m-?ZZktfX'Z , ^<^ssst 

[0 0 4 8] [SSEWH^Jg] *»N0Bna&*Oft 



* . *n»^im-c^is^.i fc use* 7 r -f y n'co 

ix^hAx-^m^h. ie%7k2 2\mgL<F>\syxx' 
vm&tihzk ih&tf. xfflX'in »ou vxnwt 
mm^Jm^ftx^h . ie, 100*^.1^^0, 

SSZ^r-f a"6 lOSgffi, «BBS2 3<0^ffifc0RW 

sst^-C'jjO, mss.2 siitmx'Z&^itt-yx^ 
h<r>x\ zcofszyv—y'ftz lx Kttm^Ktfmtsm 

-&<0%LfrMftX'%&\ ffl5izn^X. Z<r)&<?>rt 
7-Jlfo^?|2 2li, SBZ«03fe7r-f/<-6 \<T> 

vmtmwi 4 2 cottijf mmiztt i x nr/x&mzm&z 

K&XolzmtZtlX^Z. ISiO. IZ3t7r^/<6 

1 c05BtS*^2ftSt$it7trD-7W, fi«^'7-^ 
■otzft&Jk 2 2 tc J: 0 Jgifr, tgfiTgffiC^lt LRSt$ 
it, fi^^WflO>'N'7-$r^r>A:3t^2 2^3S(6] 

yr-i^e lcoxmmzttix^-wvi-Zitxftv 

XtfK^XilzZtlX^lZktfUti l\>\ ZcoXoiz 
Z3K7 r a- 6 1 tcBt OStJC k , tco&ZkR 

m^tz k . 

[0049] [l7\0*iSSS] *iaBB3R<0*¥«ft 

ifiJg.m«I5<0HtSeSfc<i3t ; ¥^2 2c043COo%St, 
IZC03K7 r'f ^fflffifflltftS UVX2 2 0 tO 
*7r-f AOSSEi: m$%M7 0 ^Sj^T' 
OAS=5rl. . 0 6 Ttt*¥* 2 2 ^ItStP v^CflWtS 

E.commmkmmi,zmm&f¥m#zti. 

yr^^mmcomiJiminok L, 1^>t:2 2 0cOJS 
tff$£n 2 k-$-&i:#, n 0 ±1 7%(OSIrtt'IOn 2 

+ 1 7xo«Hrtofflifr****6»«W7 omi 

3t7 r •< A6 1 OffiBt l^yX2 2 0 k ttfm-th . 
[0050] ZCOXolZtZZklzX*). m~%yT4 
6 1 <0S8W-eo#ERItfc UVX2 2 OO^MfflSW 

*&tzmtzkw&*?>. 

[oo5i] im&mam'] xmmmu. vyx 

2 2 O0)$mizW£Mk WX2 2 0 k<r)*®OKIfSr 

mttiibnmmikmmztix v ^^.t-o^iao 
otztuzz comm±mm*i%^BX'jii2tiz> . 

[0052] «rt«MW(0WBTIl. IZ^7 r a'co^ 
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EcOJgftf^r n„ £:U U>"X2 2 0(7)gi>T^£n 2 b 
t&b£. n 0 ± 1 7 %<7)&H(*rC.a-? n 2 ±17%?) 

WSlfr * 5r £-f & £«#J 7 0 TmZ-ft 7 r -f A' 6 
lc95fflffi£:U'>'X2 2 0£:£$i§-f&. LA>L&A>%. 
n„ £n 2 <r>mzS.->X\tn l ±\1 %<F>mW$&.<fr i i: 
%t^m&W£m^r>fr^tj:\^l&tthh . zm 
^ZM\sVX22 0WaStt^fJ7 0 b UVX2 0 0 

[0 0 5 3] C^iot-r&dhtcJ:'). S^JiMiRc?) 
&&B.ZV£*?^ Z bifiX* , l.-5^*f|i:cor^#li 

[0054] Lwwmtmm] xmrnmefflzzk 2 

J$B t 2 2 £ J: 0 16S £ ittz&XWWj: S . 

H7 ICIH >T , 2 2(ifrP^^ 2 2 1 fcfftRJte 
3^2 2 2fc£JU, mtm 14 14 
(i. mfP3t^2 2 1«9+T£«4 2coSBfgffii:^ 

[0055] mZ5t7 T^fA-61 a^<D5foOJH8t:fr[6] 
(i , 7 r 4 b^hb%hhzb ifih h . 

cowzmi-L>tL&m > ) 1 4ti, mzjty t4 a-6 i a>^> 

<93BK£S;lS£JbCi&»?&;h.i>. -fcOJtftt:, &91 
4c7)|lP^*#$iift7T'fA-6 1 A^ffiSf-f £ft 

S-IfcfcJ: 1 ). SUL^r-Y a' 6 l*»taafrf47*o- 
7'3K<7)3t^O^|6]A { #^bLTt>» Cl<?5^0 1 4 SriS 
&Uz%M<OlTfob±£ ZbtfT'Z h<T> 

X\ S&4 2<rmsm BJi / v^TD-7'3t«0BSSt{iai: 
S^SBfc£-£C»oC.fcA*aj*&. SEtr^coSOO 

/ui»ttt h z t c j; o wweap^aait^ 

%&Zcr>i:o%m 1 4£RWUf. 18 9 4tt*< Tt> 
[ 0 0 5 6 3 4fc. fcJlSRtoWt 

2(ci0®tt. JfSZft7 r 4 A- 6 1 fcffi Outfit 

m o . mm^mm^tz tff\mh<nxzct>-r. 

3&4 2(?>Wft@m'^c?>Ta-7 , ft<7)®:tt<m.b^mZ 
mz~fct,z&lZ bffiii*Z<r)X\ «&&»*JKfr3 
ZbtfX'Z. Wlzm 1 4«THfe0lttfcJ: 9¥&ttr 

am x<o^«^A-^-y^js-r?, i b tfx* h . 

[0057] [JftLOgftiBlB] *9gffcffiJlOflKH& 
WH2 9 fcaB&2 3 4:tf5iaK:fit»'C7-«rl*oj(6¥3R2 

2 mm L-o>* j*rw>*i«r4 . 2 2 umKo 



Wd-v 9X'*ZtiX ^h. m~cr>m8&BX'lt%M2 
4 A>£>?H* kilt: ro - 7'ftl±ffiK4 2 O&tffgffiKI'J 
itf 5 4 TOiafc&iiS: LXLtoZbtf$><0. BrBlM 

xcoxx-y hb ixtemmwizm%xztc^%>£tfh& 

<r>x\ Z(n&nv-z^i&7k22\,zi.*)rm<r>*r4 

XffiAX-/ Hz®*)&tiCOX'$>& . ft. £-StlEtT. 

coi o izLX*mfcf>U x(02m%'*?->izftm? 

*» fc» 3 * v ^T«ft=Sr < *«KU» 2 6 K J: 0 StIc-T 6 Z 
b tfX'Z h . 

[0058] amm uj-swimit. * 
- 9 mm.?>®$mmi. w&-t i utt t T^fcnm t c 

^Sl tXsm Ltcf}\ T^&<r>U&<?M J it<?)XX'h*& 
Wtt-fSimffitfL-f&ZbltWoiX'i,*^. Z<r> 

[0059] ttz. tximw i tz if? — '%%?>mmm 
t tz itjmi^T^mmm a i < ftKbti i. ttc . 

$<t. dcOTtftlc, 5fcfca5»2 6<OB?fc:4Hfe3i 
*)* ! E«5it5. i«>iH«St«l<«g**^EB^)A/ 

(i»3^:itti^A> ^IS: SilJt ^ N' ^ ^ - 9 £ f "Jffl-T 5 

fflfcw. fflsfflwwsc. mtm^ximzffto . bk 

t-^J«tt. ^gfffiffi^A-^-y^CTOl. 
TA-^-y^#c7)gjg^0iffli-ri,^a6tc. »it<J4S 
iaat-uyx«*ei»t*fc«><^S"3 (^H^) 
j®24(cmx..&. Jgtc^fc. R«3t*>^ i <xv±<r>®m 

ott.ft<r)*-zttm.%m^bixtfuzth ' 

t:MzKft I < lZm&& 2 6 <nmzWL 0 (TBS) A 5 

OJJOiaAUSjaiSfcov^-CUWiH 1 10-150963R 
tmSTl 1-04 7 485&1/!»S J F1 0-289 1 
7(CP^$^TV^. 

[006 0] *J6WO : E-^«Stt.'5ia» 
* <fl£lf#B5 2. *^2 2. ft«m. «) 

ffl imm.mmxim uz>u rmxn. ozbtfftti 
[0061] z<ni. o 1ztt-9mw.it. *me&k 

if. 1if±3ftb . (HlK-ri.9fS^3 1 fc i'-v 7 h 3 4 

0IBt*S^i:At3fc»^SilTV^. 3£gr& 
tis 3^<0»Jta5^A>tai»L/i3K* < 3e«*5:<igic 
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Kftk&Mz&bZZttimiX^h. -OidCL 
TltiKWRB*'*--* b-A^7° U 7 * 2 5 . * 
■2 4. 4hJtS2r*trtte^5K <4HKRfMI*S:fca}-f S 

JtCftO, * 3t*»*fc:W»«««r i fc s^ffl 

[0062] [»+<owi»jb] *-\ mm. m 

<7)«ffi^tS*^3raHt=5:&c:fc*o3t 0 Mi Of 

ta ^wmmmmz 1.45. tmcomnrmz 1 . 

0 0k-r*k#*ffl(c»it&R««i»3. 4%"Cft 

mmm^j±comm^m^t^tzMz^fitz t cot 
* 9, s?h. »h; sis. jra* mmj\ 
nm^ww^&mx'hh . c:ft^M£^®k^$s^ 
{±jt7r^A^affl^ifiitft5. m-^sg^srm 

tE7 r 4 A*OSBO*|ft|*<*7 r 4 Ao*W5f fflfcit L 



[0064]H3llkl2l2 

M<0«BHT*4. HI Hi. SS-colgifeWSr^'TEIl 
<T>%ZJ}&tA A6 l^aM6 5*<»R(cS<l, 5S^6 
5 £tH vcaizcoft? r 4 ^'^W^Sfi^SHk 
frfcSilTu6j£T:*<0*l21 kJt&&, HI 2(iHl 1 
^SZ367r>f A6 l(0SI86 5^0Sfctl2v?ft5. 6 1 
(±SZ3fc7 7>f A, 7 l«£<7»K7T>f AottT'ft^ 
<IcOWzfp^Trn~7^kRWfi^^'f5^^. 7 
2(i7'u-7'^c7)f^^ N 7 5»RI«I^*oeW5r 
Are**. 16\$m-<r>%7T4^6lfrh\mth& 
Strn-7'#Rtf«Z4»fc7 Ha'6 1 ^ASfT &Elt 

i*k 7 4jisat«^*^g«*iPi"eft4. 7 7ii»z«o 

fflffi7 30)8=i8L 7 8fcttSffi<7)*S&ft («ft) T'ftO* 
5fc7 7>f A<oftJ7 1 k»ZC0«ffi8 0^)ffi«8 0c0^ 
ftSTftS. «§fl7 8a3T<0Slff*^l . 4 5^5 
3l7r-<A<9*£. 8Jgk£ix&, Z<7)ftm$7u--f 

itcow,z.(n$m 8 o aswi tzi>wiwx\ Aitft 

k WJ£Z t fc ft 9 . i fcE«tt#3KO»ZO«B(c Jtf 
SStfrfltwt^Lv^TJBJfi^tiV^ktftS. 8 1 

aaatr o - 7#<o»»bs^b0ms § -r & ft arc* 

0. 11- 6flTCft&. .8 2li7'n-7 r 3fc**S5Z 
^affiSO^V^TEIt^&t&cOEitftT'ftO. AW 
ft7 8£S?L<. 8 3l±ESt7-D-7'3KO*|filTft&. 

[0065] rn-y^mzco3t7r>f /^a*a«o 
h. w,~<n%?T4rt6 1 ami it«)-?T*ifi]7 2tc 

fpJ*»oTfSJfrrsrn-7 r 3KI±Altft 7 8T*»Zl<0fflffi 
80tA8tL. S*rft8 1"CSiffSiiTaiit^h*t3 
-a5O7 0 n-y5t{i:RWft 8 2 TRItt h . miff LtzT 
D-X3iai*rtl7 3K:fiaBL. S«4 2^»BffiffiCA 
offl73t tftBf effiOffit8*r»I k (±£it fcfflS 
$flT^i»i0T\ i^**feOS»<i^a436«|7 6(C» 
oT*fSl7 4CcgffiL. SlZ^0fflffi8 0fc:»v^»ZO 
%?t4 AtcAltft8 K SSfft7 8T'AWL. tt7 1 
tffloT*|fi|7 5fceiW4.'4fc. 8 3*fltR»5 
*i>tKftfrn-7'3K<±*7T>fAott7 ltCitLT 1 6 
«k*&<«V^TV^fcWCi<oazc03t7r>fA6 1 
^aK-H«r»R*T . «Z^)3t7T>f A6 1 Srfiffi 

S-O^SfeJB»kl«l«-Cft-5W. £ 
OJ:-5t:LTR«fi#jiai5Hftaj«2 6(CAStLTf|-t 

[0066] *SI«BBBT'«»Z«*7 r >f m*<o»ZO 
CT8 0 t*«t67^-y3lWRI*M66^aj» 2 6 (I 
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[0067] fcLboSffilTCtt. Wi&cofzMz. %,-<r>U 
W&m<W£&Mt IX . SCK03K7 r 4 A6 1 <DSfO0 

6 10gS-<04£@. m-0D3fc7 7-rA6 2<0§5-<7)Sgffi 

JB^SlJ&ojijatS?: fa_L£ i k ^TS £ . f <m 
JB=. »H, JSE. JB^. fli-t. XtflBA*5WBBJDfc: 

■th^tiz&yymw^mx-mmx'Zh. 

[0068] VXt<mWX'\±%.7 r 4 A<Z)«E£#7 r 
-f WW&st iXimmzt* Z k iz X 0 7 U73££$ 

£>u:#. %+<DmmBcoimmt ixmmmtzK 

7 w fVM&t ixjmmzitfiz&ii2ffiizmim± 
mzmixhMMcr&hmit'&tytii. z vmn-^wm 
commi&m(,zmzm*ztix^z>. z<o^mm±m 

<rj9$!g&3ft%<r>tzMz 7 u TKk&klziiWiZth Z k 

tfx-z zwx\ wmm&zmkiz itits&izRif* 
[0069] im+-cr>nmmm~i *mmm±. ft? 

r-fA61, 6 2kLT;l#:J; , 9fi£l»3rS:BH.^7 

r-fA'^fflv^^s^ToAa-. ma. SgjEL 
ISA, Mi+^iisti^s. *n 

&frbfSLh?ffifflk<r>9 7 -/ H»<0+fc. 7 7 7 Htt «t 

T'fKiotssa^'CAs. set:. 77-/HWt3T 

nr^S^HS-^y V>\>7 7 A a'J: 0 fc < -fS 

N A£#l> C k **SB*6 . *SQ»BIBO#7 r A L 
TT^A (1*) F£#*L< 

[0070] #§SifeJBffiT'l;L Jt7 r -f '<cr>*Jfflttm 

a*»»ca*iitrt&«)B*ifcwev*«, *-7ga 



tfffinn h$r#S?|B| tRStlt^Srfli C k* { 
ifc. 3t7r-f A'#igNAT*J>Stf)T\ SIlcS 

[0071] wjjJMHLfciB — -m+-<7)mtmmx\ 
[ o o 7 2 ] it. a±mmuzm — m+-commm 

^JOSix. CtfDJtftt:. 3teiaiS2 6«OB?C^3eS 
•f-dTKaESrJtaj-rSwk^figC^*. m«sWWi:. 

^Htswm-§-^^b5r femmizm &-th titb iz , m i 

ra3t-^y7.^S:^l|ffl!•rl>^^•) (70^) SrJt 

oitoK^^sr^HtKstft^t treias-rs 

^* f )tif4L<li^aiS2 6cOBi|«xD (TO*) * { 

O^tttfcSE^t-O^Ttiltia^ 1 0 - 1 5 0 9 6 3S. 
IX^H^FI 1-04 748 5&tq3f!¥l 0-289 1 
7Cra*§ixTV>|.. 

[0073] zuztt:. *mto*-?smts 
+ («iif*»5 2. %&3k2 2. mm. m iztrn 
wwtfx^xw&zimms-i^ii o trta?rH 

[0074] ioj:dfc*t-^«W4. *<93£?ifc 
*\ ffjt^k . |alC-r«Bfe£S3 1 1 S^a-7 b 3 4 

HH6-ri»^i:* { 7^^$nTV^. ZZX\ 

swt^em • mti. B.-omm*T%.£%%.mz%%. i 

THWSiLhOBr^a^f^^Wfcg^rs^O, 7 
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[0075] 

£) wttratew. ^mfc^&aiclSft t>tih<nz\ z 

BORfto6^tf>l*Lt Mt£0£>.Ii:a J T' 

cr,^h-rmm^m : kmmmiz=e-^mx'h&. mz 

[01 ] m-^tfi^S^-^^B. Sf&ga^lSW 
[B2 ] JBZOSaUBJIKVEi^iSI. BWSSOffiR 
[03 ] SS=, *H«*lt»IS^KWit-^Sai, 
[04 ] »£OMI0B!RW*-*iHL 9T®SIB<08tS 

[07 ] £A<9SSIt$!BOfltfv*7-£fcofc3fe¥5&<9 
[08] ^tf0|^^®<?5flWN-7-5:^-57t3^*O 
[09 ] CM Pgf«HB<O«S0T* s . 

[Hi o] fa^%-^aahaMM«ffff»«t« 
[0in »-H)wmaM>«-^««. rnaKnoM 

[0 12] 3t? t 4 ^MMIMtMroi . 



1 efe^a 

4 so 

1 1 mmfocry^m 

1 2 mmcommti 

14 

2 i ^-^na 

2 2 flW^-ifrftofcft^ 

2 3 aHfflg(R«|»jhlHft*) 

24 %%(>\a*fvvvrt.t^i.^JVyvr) 

2 5 tr-Axry 

2 6 ft&aiSs 

2 7 ^EIKtom-RSt^ 

2 8 0!£*-*«ZK*Mt 

2 9 06* *»=RIMI 
3 1 9fg5gS 

3 2 ©f^ft 

3 3 S^S^gC 

34 x-v7b 

3 5 u-SVVbAvY 
3 6 

3 7 JDIE 

4 1 mm\ 

42 iSffi^iA) 

4 3 BFSfflftttflMJ! 
4 4 Sffi^ffi 

6 1 WUfcyrAK 

6 2 *-3t7r-fA 

6 3 m-Wtekvyx 

6 4 KZD&feWX 

6 5 

7 0 

7 1 3K7r>fVN'<0tt 

7 2 7-o-r3tOf5ffi^l») 

7 3 Tu-yKcO&fflJjfi 

7 4 RS*{i^3K^gffi*|S] 

7 5 Rtftl^^CSWSrfl 

7 6 3t» 

7 7 

79 tfDftfl 

8 0 *Z*MfflH 

8 1 ru-tmmsfa <wMm±<r>m% > 

8 2 ro-XftORjfft 

8 3 Ta-7%ff>mWM?f1j\<il 

10 0 efg's-y HWlUteSrSrf 

i o i m®%me>®&z™t 

102 SlSfcftSB 

103 BfftK-yF 
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1 0 4 WBJz^ 

105 mmm 

106 mmm&teim 

107 SSI^iA) 

1 08 7"n-7#l:Rj«HI# 
109 



7<s 



110 £ 

2 20 Jfi!PJR2 20d%fkfcJB: 

221 STSPJte^^ 

2 22 ttffijeKR 



at7 r 'W)*mm 



imi) 



[99] 




[HI 0] 



2] 




110- 

tot- 



109 



106 



102 
107 





c > 



[012] 
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[03] 
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[05] 





r 777:1 




41 

32 



[07] 
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